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Geotechnical Laboratory 
PO Box 4339 

1570 Bear Creek Road 
Oak Ridge TN 37830 

(865) 482-6497

CERTIFICATE OF ANALYSIS 
 

 
 
Erin Stanley         February 15, 2007 
General Engineering Laboratories 
2040 Savage Road 
Charleston SC 29407 
 
 
 
This is the Certificate of Analysis for the following samples: 
 
Shaw Project ID: GEL – Moab 
Shaw Project Number:  109855.01410000 
Date Received by Lab: May 4, 2006 
Number of Samples:  Fourteen (14) 
Sample Type:  Soil 
 
I. Introduction/Case Narrative
Fourteen soil samples were received by the Shaw Geotechnical Laboratory on May 4, 2006.  
Samples were submitted for determination of particle-size distribution, Atterberg limits, hydraulic 
conductivity, consolidated-undrained triaxial shear strength, one-dimensional consolidation 
properties, and capillary moisture relationships.  Previous reports have distributed all sample 
results except for the CU triaxial test for sample GBABT-04, which is reported here. 
 
Please see Appendix A, Sample Number Cross Reference List; Appendix B, Analysis Results; 
and Appendix C, Chain-of-Custody/Sample Receipt Records. 
 
 
Reviewed and Approved: 
 

 
                                                           
Ralph Cole 
Laboratory Manager, Geotechnical Services 
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II. Analytical Results/Methodology
 
REFERENCES:  United Nations, Recommendations on the Transport of Dangerous Goods, 
Manual of Tests and Criteria, third ed. New York, 1999.  United States Army Corps of Engineers 
(USACE), Engineer Manual 1110-2-1906, Laboratory Soils Testing, appendix II, 1970;  United 
States Environmental Protection Agency, SW846, Test Methods for Examining Solid Waste, 
Physical/Chemical Methods, 3rd ed., Nov 1986 (EPA SW-846).  Annual Book of ASTM 
Standards, Section 4, Construction, Volume 04.08, Soil and Rock (I), and Volume 04.09, Soil 
and Rock (II), 2006.  Shaw Environmental and infrastructure, Standard Operating Procedures. 
 
Consolidated-Undrained Triaxial Shear Strength ........................................ASTM D 4767 
 
III. Quality Control
 
Quality control checks such as duplicates and spikes (QC samples), are not normally applicable 
to geotechnical testing.  This is due largely to the inability of obtaining samples with known 
characteristics, the heterogenous nature of the samples, and quality control procedures built-in 
to the analytical method. 
 
QC measures to ensure accuracy and precision of test results include the following: 
 
• 100% verification of all numerical results - raw data entries, transcriptions and 

calculations entered by lab technicians are checked, recalculated and verified.  Most data 
calculations are performed by computer programs. 

 
• Data validation through test reasonableness - summaries of all test results for individual 

reports are reviewed to determine the overall reasonableness of data and to determine 
the presence of any data that may be considered outliers. 

 
• Quality control procedures are built into most standardized geotechnical procedures.  For 

example, liquid limit and plastic limit analyses call for re-analyses and specify acceptance 
criteria. 

 
• Routine instrument calibration - instruments, gauges and equipment used in testing are 

calibrated on a routine basis.  All instrument calibration follows ASTM or manufacturer 
guidelines. 

 
• Maintenance of all past calibration records - calibration records and certification 

documents of all instruments, gauges and equipment are updated routinely and 
maintained in the Quality Control Coordinators Quality/Operations files. 

 
• Certified and trained personnel - all technicians are trained in the application of standard 

laboratory procedures for geotechnical analyses as well as the quality assurance 
measures implemented by Shaw. 
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• Quantitative analyses frequently used in geotechnical/physical testing programs do not 

use QC tools common to wet chemistry or radiochemistry laboratories.  Measures not 
employed in the analysis of samples reported in this report include: laboratory control 
samples (LCS), blanks, matrix spikes (MS), duplicate analyses, dilutions, digestions, 
correction factors, surrogate sample analyses, detection limit determinations, control 
charts, and/or tentatively identified compounds (TICs). 

 
 
 
IV. Data Qualification
 
A specific gravity value of 2.65 was assumed and used for certain calculations of ancillary 
supporting data, such as phase relations (degree of saturation, void ratio) reported in some test 
results.  This value is an average of all natural earth materials and could vary markedly from the 
sample being tested. 
 
Consolidated-undrained triaxial shear tests were performed by recompacting bulk material into 
test specimens.  Density and moisture parameters supplied by the client.  Three test specimens 
were prepared for each sample.  The specimens were tested at 20 psi, 40 psi and 60 psi 
confining pressures. 
 
Cohesion intercepts for this sample were set to “zero” from negative intercepts calculated by the 
commercial software used to reduce data. 
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SAMPLE NUMBER CROSS-REFERENCE LIST (Cont’d) 

                                                                  
                                                                                                                                              
LAB SAMPLE NO.   CLIENT SAMPLE NO.   MATRIX 
 
                                                                                                                                              

BC0911 .......................................GABT-01 ........................................ Soil  

BC0912 .......................................GABT-02 ........................................ Soil 

BC0913 .......................................GABT-03 ........................................ Soil 

BC0914 .......................................GABT-04 ........................................ Soil 

BC0915 .......................................GABT-05 ........................................ Soil 

BC0916 .......................................GABT-06 ........................................ Soil 

BC0917 .......................................GABT-07 ........................................ Soil 

BC0918 .......................................GABT-08 ........................................ Soil 

BC0919 .......................................GABT-09 ........................................ Soil 

BC0920 .......................................GABT-10 ........................................ Soil 

BC0921 .......................................GABT-11 ........................................ Soil 

BC0922 .......................................GABT-12 ........................................ Soil 

BC0923 .......................................GABT-13 ........................................ Soil 

BC0924 .......................................GABT-14 ........................................ Soil 
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TRIAXIAL SHEAR TEST REPORT

Shaw E&I 

Client: GEL

Project: GEL Moab

Location: GABT-04

Sample Number: BC0914

Proj. No.: 109855 Date: 

Type of Test: 

CU with Pore Pressures

Sample Type: Recompacted

Description: Sandy SILT

LL= NP PI= NP

Assumed Specific Gravity= 2.65

Remarks:

Figure BC0914
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Client: GEL

Project: GEL Moab

Location: GABT-04 Sample Number: BC0914

Project No.: 109855 Figure Shaw E&I 
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